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Partial translation of JP3-220305 

(page 4, lines 2 to 5 in the upper left column) 

The spinning solution may contain chemical substances 
such as a resin which is compatible with the polymer 
constituting the fibrous substance, a plasticizer, a UV 
absorber and a small amount of dye. 

(Claims on page 1) 

1. A method of producing a fibrous substance electrospun 
yarn having a diameter of less than 0 . 5 urn comprising: 

stretching a spinning solution toward an electrode by 
introducing the spinning solution to the interior of the 
electric field by using an electrode with a tip, and 

collecting fibrous substance thus formed, 

wherein the surface tension of the spinning solution 
is at most 27.5 dyn/cm and 

the evaporation rate of the spinning solution is at 
most 240 when that of butyl acetate is 100. 

2 . The method according to claim 1 

wherein the viscosity r\ is within the following 

range : 

10 < r] < 1.10 x Mr 0 ' 75 cps 

in which Mr is a relative molecular weight (Mp/Ms) of 
polymer (Mp) to solvent (Ms) . 

(Example 1 on page 7) 

Polyvinylbutyral (Hoechist, West Germany, B60T, 
weight average molecular weight: 50,000-56,000) was used as 
a polymer for forming a fibrous substance. The polymer was 
dissolved in a mixed solution of n-propyl alcohol and 
acetonitrile (1:1) to obtain a 10% solution. 
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The evaporation rate of this solvent was 234, the 
surface tension was 21.5 dyn/cm and the viscosity was 70 
cps . 

Next, a transparent conductive layer of 500 A thick 
(base materials: indium oxide and tin oxide, 95:5 mol/mol) 
was formed on a polyester film (100 urn thick) by sputtering 
and cut into a 7 cm square sample. 

The polyvinylbutyral solution was sprayed on the 
polyester film having the transparent conductive layer for 
3 minutes by the electrospinning apparatus in Fig. 2. The 
flow rate of the polyvinylbutyral solution was 2.0 ml/hr, 
the electric voltage of the nozzle was 25 kV DC, the 
electric voltage of the cage was 10 kV and the nozzle 
height was 23 cm. 

The diameter of the obtained fibrous substance was 
measured by a scanning electron microscope and found to be 
0.28 um in average. Statistically 95% of the substance was 
the fibrous substance having a diameter of less than 0.5 um, 
and the volume proportion of the crop (diameter of at least 
1 um) was 4%. 
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i . ft m <D s » w«^*«s/is^i* 
2 . <* if n * « e ■ 

1. U*it**«tE«*fflKr*J|inc«AT 

T. S«5*a©«Ba?fi^%27.5dyn/cnWTfc b. 
*>oiSfEaK%ftB^f L Ji'%loo i: b fc fc * . 24 

ffi©£J#tttiKI?S8j*<Z>S!iI7:ft. 

2. tt*«**«t*#'J 

^ ffi M r LfcB#, ttS n 4MK n <1.10Mr°" 
cps T- hi C tt * M # « 1 IC IS « © » 

ttfi5*©sijg7j ft. 

3 . SB Bfl © B ffl ti ift Bfl 
( £ H ± © ffl ffl % & ) 

»**6*ffiE J: 4. Eg* 1 0.5 tfB 

( ffi * © S ffi ) 
m * i£ tc o f T l± . Bttt*ftfiWT4-<. 32 



■ # a a » m t a a* * * a* . nwusutit, a 
s * J i u » * » © <s «t « m h ut n b n * » . mw 

% H tt IS €> ft 4 - as«y;%H©«^(£]i:RIS^ 
IS] © m v m ffr 2? A* X 4 t * . 

* fc . i£ {* ft ? If Hi b ft T- . « & ** 0 . 5 a ■ * 

. fctA"IKi:<tofctLTt. B f* <t> E ffl Br ** 
JE £ b * T <^ . * & • tia»0«A*»HTt 
5f<$ ft ^ f? * b ft ? tt - o © y X ;u *> ?> 1 * b *» 

SS,T, £84*0.5 u ■ *!l®NilttftK*Ha 
T * IE tt . » * IS * ft . BWftflfttJbft.tg 

£<©^E»S£JMc-sa:fcsncK«sftT^ 

•6 . 
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J: 0 , m t* * M ffi C IS1 *> -5 r a *> * . ISKiS 
*B.jjR#**IB.*fl#t*. Si- 

k ah* ■ *»■« i *' u * n * hi c a <t « * * . aft 

tt. l5S*ffi(** J SS-C®(* 
K «t « A a ) * fc tt » * ® * 56 K * ) 

* tr it <fc o ft fc ft * . ' * ft . *ia«ai«itt^S(± 

. lICElU*8*lC«li«ft. 

* ( a t r n « « » $ * j tvo. ) © » a -e i* 

tf « tt E IE B T . ftiiET*«fc5KlE8l£«©fflj* 
*»o>littf»**1»*ft*. »6hfcHlt 
bT«tt , **« ! il* 
it («'*.' tt. «■* fcliSi*14©|S]±) fcWfc 

S4 3 ft IWBS 55 - 76, 1 56^. |3] 63 - 89 , 165# tt 

; » * IS * © ft Vf x- h « *'« . ^ f ft <» N * « ®> * 
co s g a* n < t fe i u ■ t . i6fflsft*f'iffl0if 

»60I* J: ! 9 * ft- ft*>©i8«l* + ic 

IB is $ ft r v z m « a & * * * * * a r'« t a 

y^f**^i75 f/^^?^ h y '( 3 

: 2 ) r * t> . f ft *> 8 w a * i 1 '* ^ « 

' 8 M US 56 - 50 1 , 325 * 11 , ftft't iZc K i 9 

* y v - * S3 It S * T f» ft '* t * t> © * . 88 

* n . 

a c , » * it * a k J: '* * ** 

ffi* LTtt, h** 1 - 128. 000 : V««¥tf fell'* 

c ■© w in » + -is v^r^. eit©*# 

T K * 3 ft ft * » K * * * * ** » 

(i) nkm i 

# 0 v- - * <; e - * 7> 5 - *• 
gn ... ^ v 7 □ t: a 7 a- a - 
© 6 » s as 
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53 - 28. 548^ Gfi^Tlt. JS $ © « S % 

HT. fl'>0.4 w « ©«l^««ltttt!l**»6ft 
T^4*«. E©fi£tt*S#©fclii'*ffl^T^*fc 
ft . IS * © E £ 44 # ft < . £ B ± * K tfi * 
* ft . «j8B$©4*»*#*U<ff^. * ft . « 
IS » ■*> C tt 3H IE <* ft "C l/ifc ** . j« ji 1* 4*1 H © i£ 

ii © a 7 v * & * s ^ c t tt . c © si a ^ J* *> 6 
8»c«air§6. E«*ftr^«*fflssiitt. 

f jt-*jii7i KT-fco. snnatt. issEjia* 1 

ffi*T*§<. «»©t>©tt. 3tffi?B2lA 5 *£^ 
. 4$ & BS S 9 - 12,781^K*l>Ttt. ') T K'5 7 
;u*nx^uv (PTFE) ©»««S* 
MT^*"i*. *14ft»© W* J **88t. iSffltC 
o^TBI4!i!«4 ! i<. 5I^S^ft4SB*8tt«! 
HQUbU ■ fc *» 4 0 * < . * ft S » * © 

^f&BB 62 - 11, 861#. 1=1 62 - 6 1, 703#, PI63- 

(2) 2 

* # ij v - -■ # U t a ;u 7 f - 5 - A- 
jg ... y 7 o \L h 7 h 3 - A> 

©10%S* 

(3) H«5WI 3 

# i; v _ ... *t tf - JU 7 VI/ 3 - A- 
jg K - W V 7 n t ;i/ 7 * 3 - A / * 
( 50 : 50) 

©3.5 %mm 

C © 5 *> (2) KOkiTtt, SI«KStI9K 
.»««««© ■ ft** 0-5 mfil±l:*". 
*fc. (1) tSZVM K*^Ttt, 51 *» ICO. 5 w 
■ *«©«BVvmttt»ft*«l»6ftT^*«*. HI* 
'cliUiHJiOST (KT#n»^fciO) 

* ft Alt'. ffl»lOH7^*-. «H7< 

©■CilSbfciaSo.5 .*i©^D-;7*^*4 
lN«$fS*i:1*lK©»S^S«r«ffibJ:^i:t4t.© 
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±&0)$f2ttB 53 -28, 548 ^ © £1 i§ ?j i£ © 4 £ 
L. * fc ft&fl¥ 1 - 1 28,000 ^ C a 6 fli J: -5 ft ? 

* k « u . ma©»«***T*fc»Kftifh 
& b o -e * 5 . ^"c*in»i 

SES^T, gS5*i«©*®?fi?J*Z7-5dyn/cmjy 
TH, a> o & 5S 31 £*K 87^*1°° i:Ufc 

i: 240 iaTfc tii iHattiii*'^ 

? SfcMrfe L fc*. ttS r, *M0< jj < l.lOHr 0 - " 
cps t-*4;:i%^St5ai* f 0-5 u m *?S© 

ass tt ^KW«»;*<DSii^ &*s<s-r* «.©T 

ft*. 

* & b^ic *5 * * « i: t± , 

■c * o . aa**#tt, a w a ~ 4o-c , » * l < 

(±10~25-C, «*f«S30~90X. ff*L<(±40~ 
65%, SBOJ -1.1 ME. »*b<t±0.9 ~1. 
0 SEHIti. 

gffllltt, * ft M C 0 . 5 w ■ * ft T ft « . Bn> 

ait¥MC8oxia±* | o.s u»*}«T-ft*. ffi* 

& © ttg n * 10 < 7) < 1. 10Mr°- T6 cps K t & t . 
»6#i*»ll«*ftttEC»< ft 9. tttt*«E 
■5-©90%Jil±©ut@* J 0.5 u a * St X- ft 9 . ° 

* fc . * J6 G c * T , £ B ■ Jl tt . M ft » A 

KM'Xt^ci*^- jgfat©SS?g^*t)-5t* 
©Itti. *fc(g^S«©S®?f^l±» 

«©s*tt («) x &®m<o%M®n) ©®*o* 

ffiftttOSKaSfcl*. tff*a«f©»W©*?6 
ig^titUi, * % Bfl tc 43 l> T tt . » » ^ > K 7 
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? i? x V . Hrjua-^7-bf-h« *'J^^ 
* * * * * o - 

85 * tt . »*IS*ttCJ:»)*»nc*XU* 
t£ i;: |S] *> ^ T S. ft . ffiiiff^fCfcft*. IS if 

4 . C © «fc 5 ft ■ ft tt . **WC*^TttiC 
SM©iU6E.fc-s-CfcSh*. JfelSLfclitlttW 
fttt, anctflissni. :itlJ!:tta8tt 

±ib© stasia, assess. ttS'i> t^rnt) 

„ ? ( ■ s ■ * n . $ b « ft > » * ■ • af3tiK 
fr m ) e «t * fi « a 

aK85§8 = (*9lEx0*M) / 1 1 

^ A* . ♦ WWCttUfcaKtO'C £ M E x a ?■ 
a*B«Cl/f^*fc**."C*^. * ft . 8 £ 8 

«tt («) x &s«©£8j$®) ©8ia*s^i§ 

jgfljf. *%Mpi: t * k . Mr=Mp/MsTSStt, M 

ifcttStt. 8J & & * 
KSftBBBBttKH-BL-SOE J: 9 . ISTCTMS 
b fc « ? ft 4 • 
8> * 8S tt . *-5gg©**tt*Wt^§T-$.9 

X 10-"~ S X tO-'J-^XCB-' ©«Effl©««S%^ 



■t 4 s m * m ^ -s © a< & * u ^ . 

-tffl»ttO*4«tB, 3K ^ *S is id . 

EC. J8J#ttt)«©B*frB: J f , *©fl!!© ! fttt*l s l 
±3tt4fc©©3S«SJ. OS it SK SIEMSfeffK *> 
.& !,> E ffi $ !I5 S © ft & © i!> « © & to *1 fE £ 3 
n T l> T t> S ^ . 

. £$$©^A>ft4fe©T-fcj*«ttfc*L<*A.t 

ft fl * . fiHI«)mtl»ot»T*3Ttfi^ 

. nana. *». * 'J cv Dt¥<D 

tfj 4 ffl T JB fiE T S * . 

SOSS4ffl^lHiT-n. PI A. If . ts*ffi 
fcyX;HCWI6t4Cl:IE«fcoT*fi;fei«**#fl 
©jlSWftffiafEHS. *©,'X.il/* l «=>!fi*j$** 

« * H "C * 9 , *0il«i5^®±IC^^h«:aji5 
it 4. MJft^h C.W«Ufc«**««tt. 

*>es^ti8*ai:Ti>§*n4. * * h 2 a . 

SEfta-^SStfr-f K ^ o - 9 4 IE J: o T» < 
A JH T . CC^J^ (litli^r 

. h 2 *>6©«»tt*^*©ffi*U:. ff*© 
J^?tft>i«^%W1-4¥? : f<i?B2©^^hC«l:9 

* nc » l r ate t * n - 5:7 c * 0 « * ia * ^ 

a % * L X ^ 5 . 

y xAsofi'amm *> e> © « a bi » t± . w**. 
yx*-*a. tt*i«.i. ffi*£®««»Eft£t 
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sci-jtaJiibTasitstts. = ©*©£«: 
a a * ss a % ffl ^ * c t ** x- * . «»i *. if «s # » i? 

lt*»6«l*«*it«aH»©tt*«»»»K»* 
. t©5fe«ffl5Kfflm©¥Sf8«!bfca»«-«© 
fl5*&ofliiiVX;u*fSffiU-C. *fi*ffl**©3cJS 
KK, igqtawXA-wftSSsfctfttJaffi**® 
4» 6 38 tt ft SE St ICE 8 b . «5****tt«Hi>X* 

a**Ki±aw©»aT. «;*?«©(»»!«** 

IE «Xt5 C t fc T * . *©l£©Pl-©£# 
KB^T«tit ft **gC<M4J:? 

tfi*jS%yXJH»»6*?lrttE«»Sf4«6,Sf[ 

m K If .- * JL fi ( JL IE tt v ^ * 
*M>6tt***ttfct&. ) ** ffl ^ 6 *l * . 

fcSKtt. 10~20c»©Sgii**aa-C-*o ft. 

*fc, BlflD$n4W«Sl«Gti. -KK5-1. 
OOOkV . »* 0 < ttlO~100kV . -fflff * L < tt 
15~35kV"C*4. PSS©*ffitt. ft.e©a«ft^ 

^?7$5«ft^Lfc* J , H*»©ff5lfi©SjB4)ffiffi 
T 4 Z t *< T * 4 . 

^fhciftb, iswaftWBiSEffi^^aaft 

&4«$to*ffl'^hft£fc«ttbT^4*siE 
i± . * © ^ ;u + * IP * * « tt * x ft » n a ft b tt 

» b r tt ft 6 ft ^ . ^A'hHttt, ^vfit 
ffi 3nn © SI !/"> # 'J * X T ;U "f 'J V 
) " h * s *f ffi^T-* o ft. 

^7'jv^«tt. aaaaciaifr**?**. 

« IE . a»©-**«f***2HC«LfcBl 
IE o T SJ St 4 . 

rtiKAMTt.tto; XJUltt, n 
■ ■ T«lOkV©«E** 0»**l*. *fi*j«tt, > X 
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jHl©ft»*>Sa« 1 ~50ml/hr. if £ L < tt 2 
-20 ml /hrfflffiltSniUl. IS « il © fc ft K 

lCflflT4&Snc«M!!3ftfciSW«®tt* CDSffi 

. £©H> H + CS5lyfcJ:^K«lM«a»C>X 
;U 11 «t 0 <6 ^ « E * si flu b . a»€>nfcffl*H*« 
ftft»Stt4<««i2EJt«*** = fc«>^ ,E ' e * 
4. «tt*«L3*tttt4<T*>»*tt*Ctt»fl 
ft *« * 9 , *»4 9S4il5((l*T-««lttiail* J Sffi 
C tt « * 4 . flK)*«©ttffltt. J: 9 » * 1/ ^ 
. c © ttl aft « & t± - 

^afttafs©fia«Ei±. y x ^ © s s . «ms 

fii © ;g S . 4 1 <L< *> *> © E K . J X**E*2 
i4BHK8St4i«. iiWO - 20kVS SfS^ 
tK » t L < & 0 ~10kVggT-*4. 

««ttt«jR**«t«T4Sffitt« ■ + C tt E « * 

ix. * i - 128,000 ic 12 « 3 n r v> 4 

S 3d $g ft t± , :ha«<t«t^,r*'i 
$ u . n «* k a n at « * a w *' » be « n * t < 4 
* . cftttsiii** 1 ^^^' « * * 5 * * 
n * + < , BoTa***** 1 *******"*'* 

PbI IC i © m B ffl ft * n ^«'SS4ft4<ii'!: 
Jl A? £ n 4 . *fcfHffl*E*B»7**£lS**fc 
?n*7fc?n., 7©ffl©J«£ttB!lH«:5i5:fr* > 

s *i * + < 4 a . c«inft»*it?B»^ 
4ffi*W3^4fc»Ctt. «*»©««. en * 

ilttiS^KSS^^* 1 c * < a< . £ ® s§ ft 
4 c k *$ T- £ 4 . 

aft. S5EISStf«i«)Hf%SSt5C!:G 
J: 0 . ?D»7^J(t^i^ifttt»R«"f^ 
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*^<*:%S(3lt4c:kfe^^T-*4. 

St/SB 2 1i;-TbfcJ;^:MSIS3iiCgBtei 

#4 i k 4t> T # 4 k . y X;U«E15~35kV, MS) 
tt$ ( -Jr - ) SEO-lOkV, ; X^B* 5-20 
cm. tt*iB«« 2 ~20il/hrT?* 0 . C © * fr T 

Jt © E 8 tt . lft6.0*frEBa?8l«h4 

k © i* * a ?• t> . iiitttttK©n&fcX*XK 

©HfiStt. SHEilS*'** < 44 k«86««jK© 
BS«i*<45. gafi4''hS<44t, 8t ft K 
&K©S£a , «<44k£»;:. ^D^tSSl 
* * < 4 . tt*«**«ttC|6ii»->TJRI 

C . I* fca**'*«l/Tl,*^* 

a* «r ^ c « 4 c k * a ^ is. v fc . 

* J6 WE J: ft fcf . *J5*)$©3lffi$Sftfc27.5dyn/ 

eiUTki. *>o»s jeasfcWK?? 1 100 t 

b fc k § . 2(0 tlTttiCtKiOll! M 

©8o%w±* j o.5 (in*«s©ias*^t4aii/^« 

WSft*. * fc E K ; ffi * ft © S * 
10< u < 1. 10Mr D - "cps k t 4 C k E «t 0 . Hfll 

'> ft < k t> * © 80 % lit ± 0 . 4 W m * )S © fi 8 * 

fi}'*?$©S®?8ft* J 27.5dyn/cn,5r ^ * 6 *» . * 
ft tt £ R 3 S * J 240 % 8 A 4 k S \Z it . iffisn 

*» , * fc tt 8 0 % lil ± A* 0 . 5 n n * jjSS © iS S ft W t 
4«B^ffi*8tt ! t4lK* J S?'^4^. SSR^Sk^® 

4k. *a*7**»E£fflL<ft<4**». * 
ttffi«tt#iS©iSS* J *<'S:or^<. -3*0. 
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#$:4>ft<t4£i:K<fc-3'Ci3f«©*j4 J i8a.. * 

##K»s&tfftfC* 1 si«*^T-i&gT4i3r.i)A* 

fcSLtt«*Ttfa«f*i:. * a » 
7 # ± fi£ 3 ft f 1" < ft 4 . tt£4K<?4fc. c 

ft i: £ © c t *» te c * . 

* ft . tt***ca*3*l4* 'J 
Kjft^lfciHJnS-t^i:. 0.5 um*ii©ilfl4 
ft o Si « « ft . ±lE»*ffi*£tC J: o TS© 

chi*it<*6»Ht. MS 
g ft 0 ? n v f («ib<ttattt©ttK) £ )£ b 
b 4» b ft ** 6 , ■«¥tt»T«0**^*y" v 

fc b , C ft 6 t? i . jj • . Mr, & tfMr. 4 . jj 
= A x Mr" ©SKttA L . ia»8«*fl"!l. A 

* ft Sl^iSltf?* 175, 000 fc 220, 000 © 8 ffi 
* # -V x ^ U V % ffl ^ T . i^A-J/^n^ + t^ 
tSKC b-C 2 MSB©^<D«i*jS*W»b. H» 
CD a « 4 ff 1/^ A & B 4 # *> fc . 

«. fcftfc a atf b a, io?«jiirt©ws-e*o 

. BHrH-"C*-»fe. C © IS K © ± IS 

fig q . a . «STSSh4:u<ft«^/:. 
q o = l.lOMrT- '* 

*%Mst b. 

*4HpfcT4fc. Hr=M P /Hs ; f*«. 

jy±©J:?C:ffttm«4ffil*4»W8i*ae* 

tftt8E*HS*6 C k C J: 0 . iSSO.5 

©»H mitt** *«*.*< »St4C k*** 1 ^ 
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9 . • tt & It <^ T tt . SI ffi b fc « 0 fit/' 1 # SB l> 

■ JtttttjrtJBistftck^-ps. ft o t » s k 

B8bT±BHl* J SffiT4* , > *©±IKIltt. *S * 
M4iC9*ijv-<!)SB.¥4#?SIClfefft«. S 

<ftft«> © ± ps ft t> * s 

< ft 4 . 

8 ft 1 ?* 53,500© * y 

7-47t|<iMJA'/i'i'ii'\H^ (1 : 
I. Bfttt) BASKKSPLfcRk, S*¥K| 
206,000 ©* y tr-A/^^7-;u# y y- 
*7-b hih UA'/i'^O'stt; V (1 : 1. 

■ «tt). ■*»*C»IIUfc*%««U. 8>*« 

tu ±a©»*tt*a-e. »«> an^ttgfca? 

fcStfT. atNtttftK4ftfi&bfc. 

iSSa'0.4 u ■ *ffi©8ltttft 
K**»fe*i&«fc**^«at*n . . * © is *f # 

?*Mr4Ur, fcb. *fc» S*¥.t9# : F* 206, 00 
S 4 . 

**»«©# ';v-k»K©a*Ato*tt. KIT 

m ffi H T * T «* . *?7>yniMJ* 
Ett. ^fU*A7? F. 7 * K - h 'J *• ft 

tr 4 ffi ft t b x . tfciti'jif I'Vf i/7n- 
h £ tt , ^ * * 7 ;u * o -f o ;w - ^ . J? * f- ^ 
* * A 7 * P . ^?^7^3-A-ftif«rStttkb 
TffiV>4Ck* J "C*4. 

*2BIC«fc -9TKa*ft*J«litt*lt* fcti* 
©*£{*-C-*4tt8H**£<*tt. JEMfll3. 7# 

9, 344 4|. 8,812,135 ^fitfUBT 1 - 128, 000 

C©i -5 ftfflJ»©B*»C. ll^«ll«»#*tt* 
HrG**ft«b©"C*9, lil T K * t J: 5 ft « * © 

(1) ffltt? < Jlfi - 

ft*©tfi*^»C«t 4««tl±v -HClOu mja± 
©EtI4»oJi8£4ffiffi?4. 0.5 u«*iS© 
tt^*»»WCM«t«fc»©«lll7^**- 
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ft SI il t 4 fc aMc o . 5 u »*ffi©lS4^ol 

X V * . 

(2) H*«F» 

a. j^ana* (^afpttft*) a»&ana* 

( ■ ID tt « # ) «r^Jit4ffllgi:Urt>ffiffl-C- 

(3) I«fflAISf«)H-^»fi 

ftt^. CfflffiStttt. cft?,AIgfffliai 
±ea«4l»ltJ:9ft*«ll 

t . m X. tf IS tt . 0.1 ~10am. J: •) a * 
U<(il.3 ~5 MtSO, ii} 3fc •& £ lffl t/> 

Jil T IC , * R E <0 S 8fi W ft * 1" *' ■ * £ W tt . 
±fc. aasa*ffl^*»£«>a£tttt, fi * 

it * TP t . 

[HffiWI l ] 

*yf5-* (HS'N** httSK B60T. S* 
jp. j* ) ^^ji50,0O0~ 56 1 000) ft ffll^, I©* 1 ) 7 
- * n-^ n kf ;u 7 * 3 - JU 7 -fe h - h V * 1 : 1 

C©»«©**a*tt234 , aMftttZl.Sdjn 
/cniT«Stt70cps T*ofc. 
« C . KftOf^iBft^X ( 95 : 5 = * 
;H±) ftS#fc-f*j883l«»ftl00 «n»®# 

i)jXf^7^Ain"»* v v ^ S -c 500 

A ©» 5 C»* b . yjBiLT7cra x?c« © K M 
ft ff fiS L fc . 
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■ a a * HI * ** - i!)I81!l4H-^ 
tt*4ft IS act A'?**. 

<p) © ft a> k an na <a a a ft 

HF3T*©E + flfcf?Ltt*i*'3£fc' a a 

M ft ¥ «l SI 7L ^ 8 tt 5 ~ 25 u n . li I < 
li 7 ~ 15 u it V h i . 

(n) 5 -f - v ?©##«:, ftf*L<tt, 10- 
50u n T * 5 . 

as e . ± ie © » it ft a ft fc ft i/> £ a t- a * pf 
a x- h * z t . 

(*) j^^«fCS*flBCflbT*f 

**tie**>t>«tt«tt*aej:fttf. a * tr 

ftffiffibT. lE8l#tiEt«Mi^*t 

(#) ffl|@ig«-;W*'J72'*-l?!©@£'ffcffl 
Jg(* 

& r c . ± ie © * u 

B20©»«*fi*aBftffl^T, ±15©iSBiJ*« 
Sft#0#';xXt;U7*^A±K3#lffl&i[*il, 
fc . IS * 'J tr - * 7.* 5 - */ r3 a © 8ft « tt 2 . 0 ml 
/hrT-fc 0 . yXHEtt, 2 5 k V DC , «r - i? « 
E 10kV. /X*S1S 23cmT <& r> fc. 

aT?a£ b ft t H h . ¥15 II 0. 28u n T- $> 0 
, jggO.5 MlMOllKttRtt, ai+^Mfc 

95% r- . ^o»^©*att*tt4«-c*-9fc. 
[ttttfl 1 ] 

Hifi0U©tf'jv-ftffli/>fca J . 
y 7" o tr ;u 7 ;p 3 - ;u ft ffl ^ fc • c © ffl a © a a 

afit± 250 S®?6^l±21.7dyn/cnt 5 *ofc. 

iaTa«a i ki^i3iic»«*s*s-e8s^«^ft 

ft ffj fiE <* fc • * 'J V-aS 6 % (ttS64cpa ) 

ctsi:. ««tt*a©aatt¥*so.siu ■ t# 

n v 7"©ft:att¥tt40% T* -3 fc. iS%ltf4 

^o»7ttfeiK«'>u # i; -7 - a a io* -e 
. ^oy^©f*:»i±¥*«5%«ca^bfc!i j . a a 
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««!lS©iHit± s ( l ^0.60umt*<'5Cofc. it fc 
[HBS2] 

a«tt»)itJBiat4#yv-fcor. # y ^ 

=.A,f?5-A, (l*ft¥I*«H. BM5, I 
aTJSifl^asa.soo) *'BH*. ic^ijv-tf 
^a/s#-y-/'vi:7-feh-h , JJUffll:l © iR £ S 

C©»B©aaa«ttU3 , SiB5Efltt27.0dyn 
/cmT-«St±64cp3 f * o fc . 
* C . BS ft W .V !> * A fc B ft X X (-IS : 5 = * 

jutt) **ttfc-r*aw»«Ji*iooVB»fl>* 

ij * X f to 7 4 A x k x * !» # y V 7fc -c 500 
tUIKbT7c«i x7c« CKRS 

ft ft »s b fc . 
a *r k , ±&<o # <) v ~ >i> ? ? ? - >i> ® % > 

jH^^-^Jt? u ixy.'u^ -f 3 ^-nnittflTb 

fc. «#9-Ua*?f?*-*»l(0«Itti.Hl 

fct¥$0.52u m fc * < ft -3 fc. *fcB&0.5 win 
* » O «« tt • It tt « tt * « t= IS»#tt b"T ^ ft 

[HiS«3 ] ■ 
' X B M 1 T? 98 SI b *S * B-fc B - © S « ftffl ^ 
. C © * y t - * 7" 9 - * S tt 50g K , SB M an 
fc b T Coronate H L ( B * # '1 * b * > M ■ ) 0. 
25g fl-KlIt* i"CS6bfc. «V 

■c, Bft-f ^ fcRftXX (95 : 5 =*;nt 

) ftSttfc 142^**1** ') s-Z-Tfry 1 * 

a ± k. x n v 9 y v 9 a v 500 a © at £ it ffjnE b 

, WtiJrbTJItSlOO u « © 7cm x 7cn ©8SJ8 ft ft 
ftlSL fc. «ffC. i'E«#?lia*yf9-* 

8 8*. ■ 2 ■©■»*« *'«b*ibht,- ±E© 

HHSff bfcV y 'V*-*-?* 9-^58 «©Ba 
tt2.0ml /hr-C*D. ^XJHEtt, 25kVDC. 
-i>«E 10kV, « 23cm'r-'* o fc. 

a 6 *ifc a n 4 as a « * a * fc * v '* * 7 1 * 7 
-f h a © ft ffi # © # y k-*:?*^-*©*** 
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/hr? A 9 . -/ XJUSEtt. 25kV DC . >r - i? « 
E 10kV. yX;UiS* 23cra-C & o fc . 

® 6ftfc8l*fttt^H©iE1Sft. SiSf^UI!! 
ft X' H £ b fc fc C * - T«HtattO.J8HHT*9 

. ego. 5 u. * '*»oii'8»«'tt'. ait*»e 

fc . 

[tttt'W 2 ] 

it 04 2 © * y - * m v fc ** » is « fc b r -> 

? a *\ * ^ y . ^ f- A< 7 JU 3 - ;U . 7 -fc h V % 
46 : 53:1 ? b fc B B * ffl ^ fc . 

:DSliDfXll"ttll! £® 51*1128. 2 
dyn/M-p * 0 . ttflttt. B*»«»*35cp». 12K 

iif$*i3oocpsr-«>o'fc. 
«t$«»2 kB«e»ats*tt-eaatt«m 

msxcabfc. aBft±tf*'fc*nv7tt»« 
c"**u. * y v-aai2xfc*^r^ n * 7© 
*«tt*#T KE«d>bfc**; a««ajt©iia 

%«i * * fc *>. C©BffifcftESftCA*l. 50 

t-e i amaa bfc. 

^AVaafrfcaatt******. 
aaa-casb'fc k c *. ¥*3flSU:o.28u » -c 

<o . ^ a y 7 tt B fc ^ f # ft b 4 *» o fc . 

cn(C?|SSiS. «AMKZLI128S. (Merck a 

si) %c©a*s«*^*tuaasti-, sii©^ba?» 
m it is % w t * * y * x ^ * 7 w * a * a a a h 
***ab fca»'*a*»«r»*aaa^« : F*ft 

SI b fc . 

afenfcaaaaaT*. asacsbfc** 

l^ffl^T, ff(D3Vh5Xh ( B E 01 So S# © 

* ; aaa'/«EEaauQ-a©3fcaa«-ea#h*) 

%l¥{ibfc. 

SS 3 0©aBl±. He. KeU - if - fj 4 B 15t£ J: 
0 »±S*fcHe, NeU-1f- 16 ( 6,320 A. ffi * 
5mW . e-ig 1mm ) ft, 

i7i£aas*. aa«»«4saaaiBci 4B 
aak«o»a«««Taisa©*aaa*. 
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%%=tX S> * 7 * b ? << * - K 19 ( & IS 7 * b ~ 
?7.g|Sl226 ) fcffll^T. * ©J±i^«E%7 
21KJ:oT»ELft. i fc . & 5 ^ £ ? 95 
(i, «E£niDB$K*5^T 20V CD 50Hz s i n S T' SE K 
b fc . :n??Hi, 

20V 16 ffi "C - 60 

30V mWlX- - 90 
T- * -o tz . 
[ ht & 0) 3 ] 

A> 7 A- 3 - ;U (SEfeaatt2 50 T". S®3R2lU:21 
.7dyn/cm) * ffl \,\ » ft? b B % $ ft S t7 10K @ ft 

sssi bfc. am it g ?<;?aa!*'64cp8 , io« js?se** 

382cpsT' £> o fc . 
» * ffi * U fc . 

6 tt, ¥$KS0.6Su ■ co ? a v 



ft R] ¥3-220305 (9) 
ft^«*tt«ilti*JBBBsnfc. * fc . ft S © f8 f| 
KttKCU. Ego. 5 n ■ SMQttltttftXft*K 
St^W K 15?<#ffi b Tl^fc. 

sic, cti6«>a«ttftKco«. Hififfti3fc 
h * » « t * fc . 8*ttTE8iir«9fc. 

3 ;/ I* 5 7, h 20V 30V 

6 %®& 2 3 3 1 

HKiSffi 7 8 

[ JEMfl 4 ] 

«*tt*1t*r»ISjat*# i ;v-i:bT# , ;7* 
ij B i MJ * ( Scientific Polymer Products In 
c ft SI ) * ffl ^ . COIT.X-9j(****A7$I< 
t 7 * b - b ') fr<Di:l © B 6 S IE 8 I? O T 3 . 
5 iKSffii: bfc. 

CCO(gffiCO^^iiStt208.4 . ^ M ?g 73 2 5 . 5 
dyn/cmT - $> r> tz . 

« * C . ±IBC0*'J7i"Ja-h'JJ^i4, 
»lH©»*tt*KB*ffl^Ttt*Lfe. * A- r- 



tUTf'JUV (Stlffilf ) © 20cni«© * y h * 

sin, 2o*©ini aw»*ffl^T, sitesnita 

Sf«-©5fcJ***y h 6 20cmit LT, n - 5 ± © 
?gf«%20kVt USJilfc. M*tt*ltttttl6M 
CO *§ IC fc T ft * b fc . 

. ES0. 5 u ■ SfffOilttttttKtt. ttft?«C 

8 1 % r- a b . ?o^i±tiuifs?,n'5;4>o 

tz . 

- [ n mm 5 ] 
*aitt*ir*»jaf4# , jT-fci/T. 

l/7H-h (m?¥tfi»8i<, RF 500) & 

* . N, N- 9******7% K. ^7*3 
-^©18: 32:50<Offl^8MIK»«IILTSW»«fc 
L fc . 

?8 7Jtt2 6.6dyn/cnT-* -= fc . 

Jil T H ffi M 4 fc |b] » K » * 16 * L fc ** . sS % a 



s * (6 < fs o fc «> n «t a a (± io-c \z is t$ b fc . 

ffl*>ftfc8i*littf&HcDiIgfc. iiss^sits 

mxmm^tttcz, is s a o. 44 h *x- * 9 

. BgO. 5 (i m * if © « H! 1* ®l H tt . «fr*«K 
82H T? 1¥ ffi b . ?n^ttli^iffl&n4i>o 
ft . 

[ H » (PI 6 ] 

15^^*206, 000 CO^'J tTiJU7*^5-^*ffl^ 
. C © # >; v - * , >s ? u <\* V J v (ft=f-M 

) £7 * b - b >) A> (ft** 41.05 ) © 

i:i om&mm (w-Qft?* 69.6) csbu 

5 %RU 6 %)3fS*Sl» L fc. 

C ft 6 ©JS«©ttSl±, *-*l*h 370cpsatfSl 
OcpsT A -3 fc. *fcC©S©i? ol±. aS-CltS 

*na«k ^ jc 44icps"t? -3 fc. 

7) o = 1. lOHr 0 ' T, = 1. 10 (206, 000/ 69. 6) = 44 1 

ztie><Df8&%i)i&®i:Lxm2m<o%&X-& 
«*6 * * fT -5 . ^n»?*4*4^t«tt*6 
* ** ffl 6 n fc . SgSflt^SilStaT-jSilSLfctB^ 
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5 %mm - 0.36/1 m 
G 96 jg ?S - 0.45mn 

5 96 S SO:, 7i o J: 0 ttt£*M>3 < 0.5 
u m * it © tt m « & W © 8t 1+ ¥ M 9J £ t± . 9096 

± X- afe o fc . 

[ H Jfi f?J 7 ] 

«*ttWlt 1 feJBa-f4#y? , -fcbT, fi * ¥ 
175, 000 at/ 220, 000 © K SE ffi * 'J * * 

i/ y * ffl ^ . c n e> * . if x.^^DA + tyii: 
iSK b fc. 

' fil^pJSifl? «i75,ooo d)*'j7-i;o^tti 

. 4.5 96. 5.5 96©S?S*fflSi b . Sffl!©tt«fct 
. ■E-n-€ ; n 290cps. 410cps-C* l 5« £ © & © ji o 
tt, HiE#!6fcf§]8ffl;fr&Tft1»:b, 324cpsf4> 
-3 fc . 

fia^K)^T* 220 . 000 ©MV-Ko^TB 
. 496. 5 96 ©S«*S5S!i L fc. 8 ?£ © tt fi . 

■t-n-en 24 0cps. 340c P 8? *> o , ifcc©£©n 

. tt. ttlUCJ: 9 273cpsT?*^fc. 
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eh6©fflM*tt*«fcLt»2H©««T» 

»**i»6*xfc. m^mt^^mtux- mm i, tzt&m' 

ttfcW©itS©¥iS3tt. lilT©a«3T-*-3fc. 

sasfi^'ji^uv «s * & ¥ $ 
coa«^ia^?g ©an ti 

1 ) 175 , 000 ••• 4 96 - 0.35u ■ 

2) 1 75 , 0 0 0 - 5 96 - 0 . 47 u ■ 

3 ) 2 2 0 , 0 0 0 - 4 . 5 96 - 0.32u m 

4 ) 2 2 0 , 0 0 0 - 5 . 5 96 - 0 . 42 u nt 

n*fSW»ufitf 4tt«*ft*»£bTJ5 9, 0.5 

^n^n 9296SCJ t 9396 -C&- 3 fc. 
[Jtttfli 8 ] 

SRfl 2 fc n 15 *)«>**» b T 8 KttMrfcHH 
bfc. C ©»«©ttHEttHlcpB-e* 9 . *£$© 

» a © ± ps (i r * 4 ; 

i, „ = 1 6 o : B A 0 * t *»o fc. 



C © S » IS # « fc bT?S2El©SIBT-»*IS 

* * '<T ? fc , jD^HtttHlSttl^M 1 

»6nfc«', £asy«?Esc88-ci!S.ufca8ttt 

ftB(!)SS©flSllll.<3Mt-J!)- 0.5 (in* 

*©»«tt»Ji©«W¥WM^a:, 8 5 96 r-* o fc 
. ffl*?s©ttS* 1 *fsw©wa±ii{@J7 . * a * 

T^4©-C. ±Ettfr¥««£tt. 80%ttffi*T 
^ *** 9096 % 8 A 4 C t **SiJ3R<E*»o fc. 

IM J: © <fc 5 E . *«GIC*ft«*r«*a*H^ 

4 in * *s * m a c «fc o . -a * a © 38 * * 27. 5 

dyn/cnKIT fc b, *> -a* 35 3 fi * 240 KIT fc * 4 

bfctf. tt*u.* f 10< w < 
l.lOHc 0 - **cps ©in Hrtfct4CfclC«fcO.0.5 
u m *jS©iES%»oaR©ttai««lR*.5!»*.a 
< Si fit 4 C fc *>-C* 4. 
4 . 0 ffi © ffi * Si E 
IIS, »2Htt*h.-Fh»«tt*§S«©«* 
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©int.cL s msm* ffmm&s? 

D 01 F 6/50 7199-4 L 

D 04 H 1/42 X 7438-4 L 

1/72 C 7438-4 L 
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